P atient-centered outcomes measure health status that is meaningful to patients, such as quality of life, functional status, and independent living. 1 Consideration of these outcomes is essential for shared decision making about medical therapy as they incorporate the patient's point of view on treatment benefits, harms, and burden. Although patient-centered outcomes are increasingly collected in clinical studies of older adults, they are not reliably available for database studies.
Recently, the number of days alive and spent out of hospitals and skilled nursing facilities (SNFs) in a given time period, also known as "home time," has been proposed as a measure of quality of life. 2 Home time can be conveniently obtained from administrative claims data and has been endorsed by patients as a meaningful health outcome, [3] [4] [5] [6] [7] [8] [9] [10] [11] and it can be more intuitively understood. However, not all hospitalizations and SNF stays represent poor health or low quality of life in older adults. In fact, some hospitalizations (eg, knee replacement for severe osteoarthritis and treatment of acute infections) may be beneficial for maintaining independence. Moreover, little evidence exists on how a reduction in home time relates to changes in commonly used patient-centered outcome measures in older adults, such as self-rated health, functional status, mood, and social activity limitations.
The objective of our study was to examine the distribution of home time in a representative sample of communitydwelling Medicare beneficiaries and its association with changes in known patient-centered outcome measures. Knowledge about thresholds beyond which a further reduction in home time is clearly associated with worsening patient-centered outcomes will promote future application and interpretation.
METHODS

Data Source and Study Population
This study used the 2010 to 2011 data from the Medicare Current Beneficiary Survey (MCBS). The MCBS is a rotating panel survey of a nationally representative sample of Medicare beneficiaries. 12, 13 The beneficiaries participated in 12 rounds of survey over 4 years, and the survey data are linked to their Medicare claims data. During the annual fall interviews, beneficiaries or their proxies are asked about health status, including patient-centered outcome measures (see Measurements of Patient-Centered Outcomes below). We included 4,594 community-dwelling Medicare beneficiaries 65 years or older whose claims data were available for the entire calendar year of 2011. Home time was calculated from the 2011 claims data and compared against the changes in patient-centered outcomes between 2010 and 2011 fall interviews. This study was determined as exempt by the Institutional Review Board of the Brigham and Women's Hospital.
Calculation of Home Time
Home time was calculated by subtracting the total number of days spent in hospitals and SNFs (including rehabilitation facilities) from the total number of follow-up days in the 2011 claims data. It can range from 0 days (ie, spending all days before death in a hospital or SNF) to 365 days (ie, spending the entire year at home without any hospitalizations or SNF stays). We categorized beneficiaries into five groups of home time: 365 days (no loss in home time), 358 to 364 days (1-to 7-day loss), 351 to 357 days (8-to 14-day loss), 337 to 350 days (15-to 28-day loss), and less than 337 days (greater than 28-day loss), and deceased.
Measurements of Patient-Centered Outcomes
The following patient-centered outcomes were collected from the 2010 and 2011 fall interviews: poor self-rated health (poor self-rated general health compared to others of the same age), mobility impairment (any difficulty walking 1 /4 miles), depression (having been told by healthcare providers having depression in the past year), limited social activity (limited social activity due to health in the past month), and difficulty in self-care (any difficulty in bathing, dressing, eating, transferring, walking, or toileting). These measures were analyzed as dichotomized variables. In addition, the total functional limitation score was calculated by counting the number of the following 17 tasks that beneficiaries reported difficulty with: 6 self-care activities listed above, telephone use, light house work, heavy house work, meal preparation, shopping, managing money, stooping/ crouching/kneeling, lifting 10 pounds, extending arms above shoulder, writing, and walking a 1 /4 mile.
Statistical Analysis
Characteristics at the time of 2010 survey were compared across the home time categories (365, 358-364, 351-357, 337-350 days, and less than 337 days, and deceased) using the analysis of variance or Kruskal-Wallis test for continuous variables and χ 2 test for categorical variables. To examine how home time is associated with patient-centered outcomes, we assessed the proportions of incident cases of poor self-rated health, mobility impairment, depression, limited social activity, and difficulty in self-care at the 2011 survey among those without respective outcomes at the 2010 survey.
We also determined a minimum clinically important difference (MCID) 14 in home time using the total functional limitation score or death as an anchor. MCID was defined as a mean difference in home time between beneficiaries who had stable or less functional limitations and those who had more functional limitations or died during the year. Those with maximum limitations at the 2010 survey (ie, those who could not decline further) were excluded. Analyses were conducted in SAS 9.4 (SAS Institute Inc, Cary, NC), and a two-sided P < .05 was considered statistically significant.
RESULTS
The mean home time of 4594 community-dwelling Medicare beneficiaries was 355.8 days (SD, 42.1 days). The distribution was left skewed (Figure 1) , with a large majority (84.1%) having 365 days of home time. The beneficiaries who had shorter home time or died within the year were older and more likely to have poor self-rated health, mobility impairment, depression, limited social activity, difficulty in self-care, and functional limitations at baseline (Table 1) .
Home time was inversely associated with increased risks of worsening patient-centered outcomes among surviving beneficiaries (Figure 2 ). The proportion of individuals with impaired outcomes increased incrementally with decreasing home time. The incidence of poor self-rated health ranged from 2% (home time, 365 days) to 21% (home time, less than 337 days). Similarly, the corresponding incidence risks were 11% to 59% for mobility impairment, 5% to 19% for depression, 17% to 67% for limited social activity, and 13% to 68% for difficulty in self-care. Notably, the risk of mobility impairment, depression, and difficulty in self-care increased steeply after home time loss of 15 days or greater.
To determine an MCID of home time, we compared the mean home time between beneficiaries who experienced worsening functional limitation or death (345.3 AE 62.0 days) and those who did not (363.9 AE 6.3 days) during the calendar year. We deduced the MCID of home time as 18.6 days (P < .001). That is, a mean home time reduction of 18.6 days or more is associated with worsening functional limitations or death.
DISCUSSION
In a representative sample of community-dwelling Medicare beneficiaries, reduction in home time was positively associated with poor self-rated health, mobility impairment, depressed mood, limited social activity, and difficulty in self-care. Although these findings may seem unsurprising, we found that loss in home time of 15 days or more was particularly associated with incident mobility impairment, depression, and difficulty in self-care. Our study provides empirical evidence to adopt home time as a patient-centered outcome for database studies in which other patientcentered outcomes may not be directly measurable. Based on our MCID estimate, a medical intervention that extends home time 18.6 days or more in 1 year can be considered to offer a meaningful benefit in patient-centered outcomes.
Conventionally, clinical studies evaluate the benefit of a medical therapy using time-to-event outcomes (eg, hospitalization or death). The treatment effect is summarized in relative risks or hazard ratios. This conventional analysis has a few important limitations. Because this analysis examines time to the first event, subsequent events (eg, recurrent hospitalizations) are ignored. If treatment reduces the risk of recurrent events, the benefit of treatment is not fully quantified. 15 Moreover, if the outcome of interest is nonfatal event (eg, hospitalization), the time-to-event analysis can be complicated by competing risk by death. Although competing risk can be statistically handled, 16 the interpretation of hazard ratios is not straightforward. In general, hazard ratios or relative risk measures are not intuitively understood by lay persons and may exaggerate treatment benefits. 17, 18 They do not represent quality of life.
Home time overcomes several limitations of the time-toevent analysis. Home time, which quantifies the number of days alive and spent at home, can accommodate recurrent events, avoid competing risk, and reflect quality of life (ie, being at home is considered better than staying in a hospital or nursing facility). For most lay persons, interpretation of 1 All comparisons were statistically significant (P < .05). treatment effect, summarized as a gain or loss in home time, is more intuitive than relative risks or hazard ratios. For these reasons, home time has been examined in relation to mortality in heart failure [3] [4] [5] as well as global disability and modified Rankin score in stroke [6] [7] [8] [9] [10] [11] in administrative claims data sets. For example, warfarin therapy in Medicare beneficiaries with atrial fibrillation who were hospitalized for ischemic stroke was associated with a 48-day gain in home time over 2 years. 10 Our results suggest that such a gain in home time (24 days per 1 year) is likely to be clinically meaningful in terms of functional status and other patient-centered outcomes.
There are some caveats to consider in interpreting the results of our study. First, we were unable to determine the quality of home time or symptom severity. Home time might represent proactive hospice enrollment near end of life or mask difficulty of seeking appropriate medical care due to socioeconomic barriers. Nevertheless, time spent at home is generally acknowledged to provide individuals more psychological comfort and improved quality of life than time at a healthcare facility. 19, 20 Second, the home time measured in this study encompassed the calendar year of 2011 (January to December); however, patient-centered outcomes were measured during the interviews conducted in the fall. Thus, the survey may have not captured changes in patient-centered outcomes after the 2011 fall survey. Last, we used death or functional limitations as an anchor to calculate MCID. Although our choice of anchor is justified as they represent failing health in older population, use of a different anchor may result in a different MCID value.
In conclusion, our results from a nationally representative cohort of community-dwelling Medicare populations provide empirical evidence to promote adoption of home time and its clinical interpretation for database studies of medical interventions. Since home time is readily calculated from administrative claims data, intuitively interpreted, and well correlated with existing patient-centered outcomes, more routine use of home time in addition to conventional summary measures of treatment effect can help to improve the value of medical care to older adults.
Editor's Note I really like this article because it describes a simple person-centered measure relevant to the quality of life of older people that can be obtained from administrative claims data. Most people would prefer to spend their time at home rather than in a hospital or a nursing facility. This study demonstrates the validity of this measure as a proxy for quality of life by showing its relationships with self-rated health, mobility and self-care difficulties, and limited social activity. However, more research is needed to further validate this measure, as not all time spent at home is high-quality time, especially among vulnerable older people. Lack of resources, both financial and social, caregiver stress, unsafe home environments, and limited access to optimal healthcare for unstable medical conditions are all common and could also be associated with higher home time. With these caveats, I agree with the authors that home time may be a useful addition to other measures that can help improve the value of healthcare to the population served by geriatrics health professionals. -Joseph G. Ouslander, MD
